INTRODUCTION
Endogenous growth theories regard endogenous technologic change as the cause of global growth patterns. According to the seminal paper of Nelson and Phelps (1966) describes growth as being driven by the stock of human capital, which in turn affects a country's ability to innovate or catch up with more advanced countries.
However, this approach raises several empirical problems. First, as pointed out by Krueger and Lindahl (2001) , the correlation between growth and education ceases to be signi cant once we restrict the analysis to OECD countries. Second, the positive * Getulio V argas Foundation, Sao Paulo School of Economics (EESP-FGV), Rua Itapeva, 474, 12o.
andar, 01332-000, Sao Paulo-SP , Brazil 1 correlations between education measured by stocks and growth found in the overall country samples, may re ect reverse causalities from growth to education (Bils and Klenow (2000)).
Third, all correlations become insigni cant once one controls for country xed effects. (Aghion and Howitt, 2008) Recently, V andenbussche, Aghion and Meghir (2006) , shortly V AM, addressed these questions suggesting that only the tertiary educational level encourages innovation, whereas the secondary fosters only the imitation of new technologies -such scenario would be an attribute of countries that are far away from the technological frontier. V AM make clear that the relationship between innovation and human capital is neither trivial nor obvious. The test considers the xed effects estimation of (1) where
Therefore, the null of hypothesis of cointegration is equivalent to θ = 0.
McCoskey and There are seven categories of schooling in these databases, so we can de ne yearsT and yearsP S as:
and 
Empirical Results
The cointegration tests include trend and constants for all the cases. The lags were selected using the Akaike Information Criteria (AIC). The existence of a level break was allowed for the Westerlund test. The results of the tests are presented in Table 1 .
The results make clear that it is not possible to reject a long-term relationship between human capital and innovation given that in all variables of human capital the cointegration relationship was obtained. Such results strongly support the hypothesis of the endogenous growth models which state that a public policy toward investment in human capital increases innovations and therefore the economic growth in the long run. Additionally, all the variables tested were relevant in explaining innovation. As a result we might suppose that public spending in education is productive in the long run, spurs innovation, technical progress, and growth. 
CONCLUSION
The goal of this study is to evaluate the contribution of the human capital to technological innovation. This relationship is key within several endogenous growth models where the human capital, being the driving force behind innovation, is essential to the economic growth and should be prioritized by sustainable growth policies.
To the best of our knowledge, this is the rst study that uses cointegration techniques with panel data aiming to investigate this relation and the importance of the educational hierarchy for innovation. Furthermore, the study uses a cointegration panel test recently developed allowing for structural breaks (Westerlund test) and an up-to-date re ned human capital database (Cohen and Soto database). These two applications substantially alter the results and are relevant for the question under analysis.
The results signi cantly show that there is a clear long-run relationship between human capital stock and the quantity of innovation -that is so, only if the possibility of a break level is considered. This relationship is re ected on the cointegration between the number of patents and public spending in education and in the population's average years of education. Moreover, because of the peculiarities of the Cohen-Soto database, we can say that only the tertiary education cointegrates with innovation, the same does not hold true for the primary and secondary educational levels as predicted by V AM.
